SUMMARY The intracytoplasmic inclusions seen in most cells from a patient with B prolymphocytic leukaemia were analysed using both light and electron microscopy. They consisted of a dense homogeneous structure and were surrounded by a membrane, which had no continuity with the Golgi cisternae or the endoplasmic reticulum; some inclusions had a clear association with small lysosomal granules. Immunofluorescence and immunoperoxidase studies using light microscopy failed to elucidate completely the nature of the inclusions, but immunocytochemical reactions performed using electron microscopy suggested an immunoglobulin nature. All inclusions were negative for acid phosphatase and periodic acid Schiff. The nature of the inclusions described in the prolymphocytes of this patient were compared with those previously recorded in B prolymphocytic leukaemia.
SUMMARY The intracytoplasmic inclusions seen in most cells from a patient with B prolymphocytic leukaemia were analysed using both light and electron microscopy. They consisted of a dense homogeneous structure and were surrounded by a membrane, which had no continuity with the Golgi cisternae or the endoplasmic reticulum; some inclusions had a clear association with small lysosomal granules. Immunofluorescence and immunoperoxidase studies using light microscopy failed to elucidate completely the nature of the inclusions, but immunocytochemical reactions performed using electron microscopy suggested an immunoglobulin nature. All inclusions were negative for acid phosphatase and periodic acid Schiff. The nature of the inclusions described in the prolymphocytes of this patient were compared with those previously recorded in B prolymphocytic leukaemia. Intracytoplasmic inclusions have been described in neoplastic cells from myelomatosis' -3 and in lymphocytes from other B cell malignancies, notably B chronic lymphocytic leukaemia,4-18 with an incidence of 5-10% of cases.8 1611 The origin of the inclusions so far reported in B prolymphocytic leukaemia is not clear. The structures previously documented by our laboratory were long and needle like in one case and displayed periodicity.20 They also showed a variable degree of acid phosphatase reactivity, which suggested a lysosomal origin.20 Those described by Kjeldsberg22 were multiple and rectangular and also displayed periodicity, but no further analysis into their origin or composition was performed.
We describe another case of B chronic prolymphocytic leukaemia in which most cells contained multiple inclusions that differed from those previously described in either B chronic lymphocytic leukaemia or B cell prolymphocytic leukaemia as they lacked periodicity and, morphologically, did not resemble Russell bodies. Cytochemical and immunological studies, using electron microscopy, 897
showed that these inclusions comprised molecules of immunoglobulin, which light microscopy suggested to be IgM K. 
Results

Light microscopy
Most peripheral blood cells had the typical mor- phology of prolymphocytes with a prominent nucleolus and well condensed chromatin (Fig. 1) . Almost all of these cells (90%) had several azurophilic granules in the cytoplasm. These were mainly localised in the perinuclear area, but in some cases they were more widely distributed throughout the cytoplasm.
The Table summarises prolymphocytes, but the analysis of their localisation could be better appreciated in cytospin slides stained by means of the immunoperoxidase technique. The reaction in these was evenly distributed throughout the cytoplasm with an accentuation in the region of the surface membrane. The azurophilic granules observed in May-Grunwald Giemsa stained slides could not be visualised in these preparations; instead, multiple vacuoles were seen, displaying strong reactivity for both ,u and K chains in their periphery but without any internal reactivity. The localisation and distribution of these vacuoles corresponded to that of the granules seen in the MayGrunwald Giemsa stained slides.
The prolymphocytes were negative for periodic acid Schiff and showed no important acid phosphatase reactivity, although certain cells were weakly positive with a diffuse reaction product. The inclusions failed to stain and showed a weak positivity reaction in their periphery.
Electron microscopy Ninety five per cent of the cells displayed typical features of prolymphocytes with a characteristically prominent, often ring form, nucleolus;'9 5% showed the features of plasma cells. There was a moderate degree of chromatin condensation with clumping of the heterochromatin in the vicinity of the nucleolus. The Golgi apparatus was poorly developed, and all the cells had only limited profiles of endoplasmic reticulum. Most cells contained a variable number
(1-36/cell section) of localised electron dense inclusions, which, invariably, were surrounded by a membrane (Fig. 2) . Often several inclusions of different sizes were surrounded by the same membrane, which did not appear to have any association with Golgi cisternae or the endoplasmic reticulum.
The inclusions were seen in close association with small, medium density granules in 40% of cells; in some cells the inclusions seemed to have divided the granules (Fig. 3) The inclusions ranged in size from 0-2 to 0-6 ,um in length. They were mainly rectangular or rod shaped, although in some instances the rod shaped inclusions had formed hollow cylinders ( Fig. 3) . No discernible periodicity within any of the inclusions was noted, even at very high magnification (Fig. 4) . The acid phosphatase reaction at electron microscopy confirmed the findings of light microscopy,
showing that the inclusions were negative except at their periphery, where they seemed to be slightly positive. The granules that were often seen in association with the inclusions also showed acid phosphatase reactivity (Fig. 5) . Variable reactivity of the inclusions with antihuman polyvalent Ig was observed. In many instances the inclusions and the surrounding membranes were clearly positive (Fig. 6a) . In some cells, however, the reactivity was confined to the edge of the inclusion, the core remaining unreactive. Possibly, this partial reactivity may indicate poor penetration of the reagent. No inclusion or membranous structures were seen as positive when antihuman IgG was used as a control (Fig. 6b) . . . w . ; , Although evidence in the present case is far from conclusive, we are tempted to speculate that the inclusions described here may be a result of a similar kind of defect.
